Induction of apoptosis in the synovium of mice with autoantibody-mediated arthritis by the intraarticular injection of double-stranded MicroRNA-15a.
MicroRNA is a family of noncoding RNAs that exhibit tissue-specific or developmental stage-specific expression patterns and are associated with human diseases. MicroRNA-15a (miR-15a) is reported to induce cell apoptosis by negatively regulating the expression of Bcl-2, which suppresses the apoptotic processes. The purpose of this study was to investigate whether double-stranded miR-15a administered by intraarticular injection could be taken up by cells and could induce Bcl-2 dysfunction and cell apoptosis in the synovium of arthritic mice in vivo. Autoantibody-mediated arthritis was induced in male DBA/1J mice. In the experimental group, double-stranded miR-15a labeled with FAM-atelocollagen complex was injected into the knee joint. In the control group, control small interfering RNA-atelocollagen complex was injected into the knee joint. Synovial expression of miR-15a was analyzed by quantitative polymerase chain reaction, FAM by fluorescence microscopy, Bcl-2 by Western blotting, and Bcl-2 and caspase 3 by immunohistochemistry. The expression of miR-15a in the synovium of the experimental group was significantly higher than that in the control group. Green fluorescence emission of FAM was observed in the synovium of the experimental group. Bcl-2 protein was down-regulated and the expression of caspase 3 was increased as compared with that in the control group. These results indicate that the induction of cell apoptosis after intraarticular injection of double-stranded miR-15a occurs through inhibition of the translation of Bcl-2 protein in arthritic synovium.